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SO3% 2.0 0.1 0.3 
CO2 2.6   
Free CaO 1.2   
Loss on Ignition   0.8 0.8 
BET Surface Area  431 350 280 
Relative density 3.15 2.2 2.2 
 
 
 
CHAPTER 3 
 
 
METHODOLOGY 
 
3.1 INTRODUCTION 
 
This chapter discussed the steps to perform the testing, preparation of materials, 
mixing and testing. All the preparation work and testing are carried out in the Concrete 
Laboratory of civil Engineering and Earth resources at University Malaysia Pahang 
(UMP). 
 
 Figure 3.0 showed the flowchart of the study. In this case, the laboratory works 
were carried out step by step to achieve the objectives. The flowchart was start with 
preparation of materials, casting of specimen and testing result. 
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Figure 3.0 : Flow Chart of Sample Preparation 
 
3.2 PREPARATION OF MATERIAL 
In this study, the material used has been prepared and discussed as follow. 
 
3.2.1 Cement 
 
The type of cement used is 32.5 MPa Ordinary Portland Cement Type I (OPC) also 
known as ‗Orang Kuat‘ produce by YTL Cement Sdn. Bhd. Table 3 shows the chemical 
composition of OPC used in this study. 
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Table 3: Chemical composition of cement 
 
 
CaO % 
 
55.49 
 
SiO2% 
 
26.49 
 
Al2O3% 
 
9.81 
 
Fe2O3% 
 
3.9 
 
 
MgO% 
 
0.8 
 
 
SO3% 
 
4.72 
 
 
Loss on Ignition % 
 
0.88 
 
 
BET Surface Area % 
 
1.29 
 
 
 
 
 
 
 
 
 
 
Figure 3.1: Ordinary Portland Cement 
 
